Among 142 cases of bacterial endocarditis (BE), complete heart block (CHB) was found in six cases (4%) and first-degree (10) or second-degree (2°) A-V block in 14 cases (10%).
Anatomic observations (four autopsy, one operative) were made in five of the six cases of CHB. In these cases, a common finding, in addition to involvement of the aortic valve, was extension of the infection to adjacent structures resulting in cardioaortic fistulae. CHB likely resulted from extension of infection to the major conduction tissues.
Five of the six patients with CHB died suddenly while in the hospital. One patient was treated with electric pacing while the infection was being controlled and, 38 In each of the six cases with CHB, the aortic valve was the site of preexisting disease and by direct examination was also shown to be the site of BE. In the 14 cases of incomplete heart block, the sites of background disease were considered to be the aortic valve alone in eight cases, the aortic and mitral valves together in four cases, and the mitral valve alone in two cases. Five of the 14 patients with incomplete A-V block died. Autopsy in each revealed the aortic valve to be involved. showed CHB and eight (15%) showed 10 or 2°A-V block. Among the 28 cases with background disease both in the aortic and mitral valves, there were no cases of CHB, but four (14%) with incomplete A-V block. In patients who clinically had evidence of only mitral valve disease, there were two cases of incomplete A-V block. In none of the other categories of background disease were there a-ty cases of A-V conduction disturbance.
The cases with CHB showed a strong tendency for the infection not only to involve the aortic valve extensively but also to extend to and beyond the aortic wall, as evidenced by the fact that a mycotic aneurysm and a cardioaortic fistula were demonstrated in five of the six cases (one at operation and four at autopsy (figs. 1-3; table 3).
The sites of termination of the fistulae beginning in the aorta were as follows: right atrium (case 3), right atrium and left ventricle (case 2), and both ventricles (case Table 2 Distribution In two of three cases (cases 2 and 3) of CHB in which autopsy was done and in which there was demonstrated a fistula originating in the posterior aortic sinus, the infectious process extended to the atrial septal wall and involved the A-V node or bundle of His ( fig.   3 ).
In the one case (case 4, fig. 4 ) where the fistula began in the right aspect of the anterior sinus of a bicuspid aortic valve, there did not appear to be direct involvement of the conduction system by the infection. In this case, extensive coronary atherosclerosis and Circulation, Volume XLVI, Novemiber 1972 multiple acute myocardial infarcts were present. While some of the latter may have been of embolic origin, no coronary emboli were demonstrated. The multiplicity of infarcts suggests that some part of the major conduction system had been so involved, but this was not demonistrated.
Organisms were identified in five cases with CHB and were not particularly unusual. Alpha streptococcus was recovered from three patients, coagulase-positive staphylococcus from one patienit, and E. coli from the fifth.
Signs of aortic insufficiency were present in five cases, in four of which these signs preceded the appearance of CHB. Rabinovich and associates,' in a clinical report, described one case of CHB among 141 cases of BE. Pearce and Guze2 found secondor third-degree heart block in three cases among 85 cases of BE. In each patient, myocard;al abscesses were found but the anatomic details were not further described. Shinebourne and associates'. found no case of A-V block in 93 cases of BE. Conversely, when Penton and co-workers5 reviewed 224 cases of CHB, one was in a case of BE. In our series, there was a 4% incidence (six cases) of CHB complicating BE. This incidence increases to 11% if only patients with isolated aortic valvular disease are included.
Our study emphasizes the common involvement of the aortic valve when heart block complicates BE. In each of the six patients with CHB and in 12 of the 14 with 1°or 2°A -V block, aortic valvular disease was associated with BE. In only two cases without clinical evidence of aortic valvular disease was BE associated with any degree of heart block.
It will be recalled that, in four of five cases with CHB in which anatomic observation was available, a fistula beginniing in the posterior (noncoronary) aortic sinus was present. In the fifth case, the fistula began in the right aspect of the anterior sinus of a bicuspid aortic valve.
CHB likely resulted from direct extension of the infectious process to the A-V node or bundle of His. The proximity of the A-V node and the bundle of His to the posterior aortic sinus makes CUB understandable under these circumstances.
In our material, the common finding of involvement of the posterior aortic sinus in association with mycotic aneurysm and cardioaortic fistulae conforms to the observations of Roberts and Somerville8 who reported on A-V conduction disturbances in BE.
The pathologic details of one of our patients with only 1°A-V block were reported by Wang and associates."' Infection of the aortic valve included the posterior cusp. This was associated with mycotic aneurysms of the ascending aorta and posterior aortic sinus. The aneurysms bulged into the right atrial aspect of the atrial septum. Histologic examination revealed an inflammatory process encroaching upon but not invading the A-V node.
Our material showed that CHB in association with BE may be transient (four of six patients). It is possible that digitalis therapy played an additive role in causing CHB in cases 3 and 5, since conduction improved when digitalis was discontinued. In case 3, however, necropsy later revealed heavy infiltration by neutrophils of the A-V node. No necropsy was done in case 5. In Stenstrom's4 report on a patient with BE, CHB reverted to 2°A-V block, then to 10 A-V block before death. Histologic examination revealed healing inflammation in the A-V node and in relation to the bundle of His. In addition to the pattern of CHB reverting to lesser degrees of conduction disturbance, the reverse may also be seen. In one of our patients with CHB, the latter disturbance was preceded by 10 A-V block (case 1).
That the development of CHB is a serious manifestation in BE is supported by our observations. It will be recalled that our six cases of CHB were among 142 cases of BE. Death occurred in five of the six cases with CHB, while the overall mortality of patients with BE in this study was 40%.
The high rate of death among patients with CHB is probably related to complexity of the disease which includes compounding of the effects of CHB, aortic valvular dysfunction, the high chance of runoff through a fistula, and infection. Care of the patient should include management of the CHB with pacing, control of serum potassium levels, and avoidance of digitalis intoxication.
The value of maintaining an adequate cardiac rate is supported by our case 6. In this case, after increasing the ventricular rate by pacing, circumstances allowed the infection to be overcome. These procedures, in turn, set the stage for an orderly approach to the surgical management of the destructive aortic valvular disease.
